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PRELIMINARY AND SHORT REPORT
SENSITIZING STRUCTURE IN EPOXY RESIN
L. EDWARD GAUL, M.D.
An instance of glue dermatitis was traced to epoxy resin. The hardener used
was phthalic anhydride. Samples were obtained from the manufacturer (Ciba) in order to
ascertain the sensitizing component. It was recommended that patch test be applied in
a one per cent concentration in olive oil. The formula and results of testing appear in the
Table. Two findings are disclosed by the patch tests. The epoxy group is not the sensitizer
(see butyl glycidyl ether, Table 1). Heat curing apparently alters the structure of the
resin sufficiently to render innocuous the sensitizing group. Apparently, bisphenol A car-
ries the allergenic portion of the resin. A dilution test was positive in 24 hours to a con-
centration of 0.001 per cent of the resin. The most important finding is the reaction to the
air dried resin. The particular patient studied may have bad the sensitizing exposure
either because the foreman at the plant may have added an insufficient amount of the
hardener, or perhaps the substance did not "cure" long enough. In any event, the sample
was highly allergenic. This observation suggests a need for awareness of the possibility
of epoxy resin sensitization from diverse and unsuspected sources of use.
DISCUSSION
The epoxy resins are noted for their superior mechanical, electrical, chemical
and weathering characteristics. They have satisfactory adhesive properties for metal and
ceramic fabrication which has led to their extensive use in tbe manufacture of transistors,
capacitors, rotors, stators for small motors, commutators, glass laminates, bonding uses,
vacuum forming molds, drill and checking fixtures and jigs, and matched molds for lam-
inating (1). They have found wide use for castings, and in the apparatus, plastic,
electrical, automobile, lacquer, paint and aircraft industries. The resins (ethoxyline or
epoxide resins) is offered under the trademarks of "epon" or "araldite."
Pletscher, Schuppli and Reipert (2) made the first study of sensitization from epoxy
resins. Twenty workers were patch tested with "araldite," triethylenetetramine and
various other substances. Fourteen subjects developed reactions. Four were positive to
"araldite," two to triethylenetetramine and three to both substances. They classed the
resin and hardener as epidermal sensitizers. The concentrations used were not stated in
either abstract. Savitt (3) advised that patch tests be performed with 20 per cent epoxy
resin in castor oil. The same concentration was recommended for the hardeners. He found
that the epoxy resin has an irritant effect on the skin, but it was less severe and less fre-
quent than the organic amine hardeners.
Grandjean (4) investigated the workers of eleven factories making electrical equip-
ment for evidence of epoxy resin sensitivity. Among 328 employes, he found 164, or 50 per
cent, who showed contact dermatitis from epoxy resin, triethylenetetramine, or with the
not already polymerized mixtures of both. The modes of applying the resin were manual
casting for large condensers, mechanical casting for small condensers, manual application
in assembly coils for switchboards with removal of exuded excess by wiping, or
later tooled removal after setting, and pouring of resin onto parts of a frame to be bonded
as in refrigerator assembly. The inspection disclosed that work benches, tools, clothing
and hands of operatives were contaminated with the resin. The author concluded that
the liquid stage of the resin, hardener and mixtures of these before setting, was responsible
for the skin irritations. The set, hardened resin appeared to be innocuous. The vapor pres-
sures of the casting resin and hardener are so low that atmospheric concentrations are
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negligible in respect to sensitization effects on the skin. Concentrations employed for
patch testing were not stated.
SUMMARY
A fresh saniple of air-cured resin was as allergenic as the liquid resin. This appears to
indicate that the use of air-cured epoxy resins could lead to numerous sources of sensiti
zation. Liquid epoxy resin proved to be the allergen with the sensitizing compo-
nent directed to the bisphenol A. The patch test reactions were almost perfect
reproductions of the irritation from adhesive tape.
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